Three GnRH systems in the brain and pituitary of a pleuronectiform fish, the barfin flounder Verasper moseri.
To clarify the possible function of gonadotropin-releasing hormone (GnRH) in the brain of a pleuronectiform fish, the barfin flounder Verasper moseri, the distribution of three forms of GnRH in various areas of the brain was examined by radioimmunoassay, and the localization of GnRH-immunoreactive (ir) cell bodies and fibers in the brain and pituitary was determined by immunocytochemistry. The dominant form in the pituitary was seabream GnRH (sbGnRH), levels of which were much higher than those of salmon GnRH (sGnRH) and chicken GnRH-II (cGnRH-II). In contrast, sbGnRH levels were extremely low in all other brain areas examined. Levels of sGnRH and cGnRH-II were high in the anterior and posterior part of the brain, respectively. sbGnRH-ir cell bodies were located in the preoptic area, whereas sbGnRH-ir fibers were localized mainly in the preoptic area-hypothalamus-pituitary and formed a distinctive bundle of axons projecting to the pituitary. sGnRH-ir cell bodies were located in the ventromedial part of the rostral olfactory bulbs and in the terminal nerve ganglion (the transitional area between the olfactory bulb and the telencephalon). cGnRH-II-ir cell bodies were localized to the midbrain tegmentum. sGnRH-ir and cGnRH-II-ir fibers were observed throughout the brain except in the pituitary gland. These results indicate that sbGnRH is responsible for the neural control of the reproductive endocrinology of the barfin flounder (hypothalamo-hypophysial system), and that sGnRH and cGnRH-II function as neurotransmitters or neuromodulators in the brain.